I. INTRODUCTION
This is a report on an observational study of the X-ray emission from the Vela-Puppis region. The previously identified sources, all of which have low apparent luminosities, are and 4UO821-42 (Puppis A) (Giacc )n i et al, 1974), MX0836-42 ), A0835-48 and A0854-46 (Seward et al. 1976) , and 41JO813-38 . Distance estimates exist only for 4UO833-45 (ti 500 pc , Milne 1968 ) and 4UO821-42 (ti 1000 pc, Milne 1971 , Zarnecki et al, 1977 , Both, therefore, are on the low end of the galactic X-ray source luminosity distribution. If the apparent clustering of all the known sources (and a new source discussed in this work) is a true distance indicator rather than a projection effect, then these sources belong to a class of intrinsically weak X-ray sources (10 33-34 erg sec -] ) which are resolved only because they are nearby. If so, this region could i,e a prototype for other more distant and presently unresolved source regions.
II. EXPERIMENT AND ANALYSIS
This observation ut.lized two gas proportional counters of the OSO-8 Cosmic X-ray Spectroscopy Experiment. Table 1 summarizes the properties of the detectors and the dates of their use, More complete detector descriptions are given in Becker et al. (1976) and Pravdo et al. (1976x) . The 5 o FWHM circular field of view of the primary forward detector complicates the process of source separation in this confused region. However since the spin axis executed slow scans through the area, it is possible to check the consistency of the count rates with models of the X-ray source distribution. The smaller 3 o field of view of the aft detector results in a lesser source confusion
ORIGINS PAGE OF POOR QUALITYY
problem, but a smaller fraction of the region was scanned with this detector. Figure 1 illustrates the three scans which were performed.
The positions of known sources were held fixed in the models. For simplicity and for a homogeneous sample, 4U Catalogue p ositions were used. Model_ parameters were the intensities of these sources, and the positions and intensities of any new sources. In addition, the angular extent of 400833-45 was left as a free parameter in a simple faceon disk model The background rate was deduced from adjacent source-free regions. Pravdo et al.. (1977b) describe further this method of modeling.
Source spectra were deduced by folding model spectra through the detector response matrix and fitting the result to the pulse-height data (cf. et al. 1975 ). 91though a given source was seldom isolated in the field of view, we could estimate the possible contamination of its spect from other sources oil basis of the intensities derived from the models discussed above, Spectral models included thermal spectra, power law spectra, and linear combinations of these. Photoelectric absorption (Brown and Could 1970, Fireman 1974) and line features were possible parameters, as well.
Serlemitsos
The experiment was commanded into the "real time" mode for two days (329-331 see Table 1 ) when PSR 0833-45 was in the field of view with sub-2 stantial effective area (% 200 cm ). This modes yields 20 msec temporal resolution for pulse-height-analyzed (PHA) events. The data were folded over the 89 msec period of PSR0833-45 (Manchester et al. 1976 ) after making tune-of-flight corrections for the satellite and Earth motion.
The coarse temporal binning would not allow us to distinguish pulse durations from 0.04 to 0.20 of the period, which are the observed duty cycles of the radio pulse (Downs et al, 1973) and the gamma ray pulse (Thompson et al., 1975) respectively.
I1I. RESULTS

A. Sources
The two forward detector scans revealed the presence of an additional source in this region. The source, OS (OSO-8 source) 0752-39, has a best fit position at right ascension 7 h 51m36 s and declination -38.7 0 . Pigure 1 shows the best fit positions and 90 per cent confidence areas for the two scans. The second scan was considerably slower than the first, so that the source position was better defined, and the significance of its existence was at the ten sigma level. (Seward et al. 1976 ). We also find that the hest-fit model for 4UO833-45 has nor,--zero angular extent.
On the basis of an increase in the minimum value of X for 99% confidence (cf. Lampton et al. 1976 , Avni 1976 ) the angular extent is 1. + 0.2° in radius. An equally acceptable fit is obtained with a combination of a point source at the _ PSR0833-45 position and the 4U catalogue level and an extended source which is equally luminous. We see no evidence for variability of this source during the two scans (an upper limit of ti 10 per cent) or for a flare event such as the one observed by Smith and Pounds (1977) .
MX0836-42 was the only known source scanned with substantial efficiency by the aft-detector. The upper limit at that time to the flux of this source was 9.5 x 10 -12 erg cm 2 sec -l . There is evidence at the two s'gma level for an additional source near right ascension 8h55m36s
and declination -41.1°. It is marked as "S" in Figure 1 .
B. Spectra Figure 2a shows the derived incident spectrum from a position which includes Puppis A but excludes all other known sources. This spectrum is complex and can not be fit by a single simple model, although it is fit acceptably by a two-component model. The high temperature component is inconsistent with previous observations of the X-ray spectrum of Puppis A (Seward et al. 1971 , Zarnechi et al. 1977 , and was the first indication of the presence of OS0752-39 in our analysis of these data. The temperature of the soft component can not be accurately determined because the detector window is opaque to X-rays with energy less than 2 keV. It is, however, consistent with a temperature of ti 10 K. The hard component has a temperature > 108 K and also is fit with a power law spectrum of number index 1.44 + 0.20. Figure 2b shows the spectrum of OS0752-39 when it alone is in the field of view. This power law spectrum is consistent with the hard component of the previous spectrum, and its parameters are listed in Table 3 .
The spectrum shown in Figure The spectrum from 4U0833-45 is shown in Figure 4 . The continuum is fit well by a power law (Table 3 ) and can not be fit by a thermal model.
There is also an emission feature with 3.6 sigma statistical significance at 6.4 + 0.3 keV with equivalent width 0.11 + 0.01 keV. We estimate the contamination of this spectrum by nearby sources to be less than 0.12 of the photons.
89 msec Pulsations
We continued the search for X-ray pulsations from 4U0833-45 at the 89 msec PSR0833-45 period. None were observed with a 3o upper limit of 2.9 x 10-5 photons cm 2 sec -1 keV 1 at 5 keV. This upper limit is a factor of 10 below the previous upper limit at this energy (Pravdo et al. 1976b ).
It falls close to an interpolation of the pulsed flux observations of the optical emission (Wallace et al. 1977 ) and the integrated gamma ray emission (Bennett et al. 1977) . However, an extrapolation of the 0.1 -1.0 GeV pulsed spectrum from the previous reference is at least a factor of ten above the present pulsed flux upper limit. This indicates a turnover in the pulsed spectrum between the X-ray and gamma ray regimes.
IV. DISCUSSION
A. OS0752-39 and Puppis A An additional weak source of high energy X-rays has been discovered in this region. Its hard spectrum would indicate an X-ray binary (Elmer 1975 , Rappaport et al. 1977 , if indeed the source is galactic. Although we could not isolate Puppis A in our field of view, we conclude that the soft component of the two-component spectra is associated with it. We can not obtain meaningful confidence limits on this low temperature but our estimate is consistent with the ti 10 7 K temperature observed by others (Seward et al. 1971 , Zarnecki et a1. 1977 , and with the predicted temperature based on the age of the supernova remnant and the shock wave model (cf. Corenstein et a1. 1974 , Culhane 1977 .
B. Vela Pulsar
The X-ray intensity of 4UO833-45 determined by OSO-8 is about twice that reported by Kellogg et al. (1973) , who used a detector with a smaller field of view. This is perhaps consistent with our determination that at least half of this flux originates in an extended source t o in radius around the pulsar. The angular extent, the non-thermal spectrum, and the > 99%
non-pulsed fraction suggest that an extended sychrotron source exists around the Vela pulsar (see also Silk 1976 ).
Vela and the Crab are the only known pulsars with both optical and gamma ray pulsations. The pulsed spectrum of the Crab has been shown to extend from X-rays to gamma rays over almost nine decades in energy with a single power law spectrum (Bennett et al. 1977) . However, the Vela pulsed spectrum apparently turns over between 10 keV and 100 MeV.
A spectral break in this energy range would be expected if the pulses originate from magnetic breansstrahlung of relativistic electrons near the pulsar speed of light radius (Shen 1972 , Thompson 1975 , although the prediction of pulsed X-rays in the preceeding model is a factor of 5 above the observed upper limit. A model of Massaro and Salvati (1977) proposes that the pulse duty cycle will increase with decreasing energy from the gamma rays. This effect, if large, would decrease our sensitivity to observe pulsations. For example, a pulse duty cycle of 0.95, would increase our intensity upper limit by a factor of 20.
C. MX0836-42
MX0836-42 has been reported co be a variable X-ray source which at one time was the brightest source in this region ).
Cominsky et al. (1977) observed this high state at an intensity of 9 x 10 10 erg cm 2 sec-1 ec 1 for about 50 days in 1972. Our intensity upper limit from May 1976 deit,onstrates a factor of at least 100 in variability.
During the remainder of times covered by OSO-7 (. Markert et al 1977) , UHLTRU , and the times sampled by OSO-8, the source intensity Alternatively, the possibility exists that this is a diffuse emission feature from the extended X-ray source around the pulsar. Charge exchange between low energy cosmic ray iron nuclei released in a supernova and the interstellar gas can account for the line luminosity in this region (Ramaty et al. 1971 , Bussard et al. 1977 . The product of hydrogen column i --density times cosmic ray energy density must equal 10 19 H atoms cm-2 x eV cm-3 to produce the observed line strength (Bussard et al. 1977) . With NH ti 1020 cm 2, cosmic ray energy denstt , in this model is 0.1 eV cm-3.
The intrinsic line width of 2 keV, which is characteristic of a charge exchange iron line, can not be identified in this measurement because of the low statistical level of the feature.
We add that the line emission region could extend beyond the immediate i vicinity of Vela and into the Gum Nebula. The cosmic ray energy density estimated above is not in conflict with the observed ionization state (Ramaty et al 1971 , Reynolds 1976b or the (0111) line emission (Reynolds 1976a) from this larger region. It is interesting to note that the observed iron line flux from both the Vela pulsar region and the OS0752-39 region is ti 4 x 10-4 photons cm 2 sec-1.
E. The Gum Nebula and the Galactic Ridge
If the low luminosity sources (excluding 6400836-42) observed from this region are at a distance of 'E 1 Kpc, there may be both local and
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T -i=i_ t__ ,_ gala^tic implications. Locally, the sources would appear to form a cluster of X-ray sources. The e would reside within the Gum Nebula, an extended low density ionized region of the local interstellar medium (cf. Brandt et al. 1971 , Reynolds 1976b . One possible X-ray cluster production mechanism is a supernova cascade event (Opik 1953, Ogelman and Maran 1976) although the time scale for this process may be larger than the expected X-ray source lifetimes. More simply, a cluster could result from the evolution of a group of short-lived stars formed at the same time (e.g. an OB association).
These sources could be representative of a class of intrinsically weak X-ray sources which are now observed only in this nearby region of the galactic plane. An estimate for the space density of such sources in a disk distribution may be deduced from the result of Bleach et al. 
